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<170> Patentln Ver. 2.0 



Bi <210> 1 
% <211> 2492 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Coding 

sequence for fusion protein of GST signal peptide 
and the UVDE protein of Schizosaccharomyces pombe 



<400> 1 

atgaccaagt tacctatact aggttattgg 
acttcttttg gaatatcttg aagaaaaata 
tgataaatgg cgaaacaaaa agtttgaatt 
tattgatggt gatgttaaat taacacagtc 
gcacaacatg ttggttggtt gtccaaaaga 
ggttttggat attagatacg gtgtttcgag 
caaagttgat tttcttagca agctacctga 
tcataaaaca tatttaaatg ttgaccatgt 
tcttgatgtt gttttataca tggacccaat 
ttttaaaaaa cgtattgaag ctatcccaca 
tatagcatgg cctttgcagg gctggcaagc 
atcggatcat ctggttccgc gtggatccat 
ctctaaacgc attgttttca ccatattaaa 
tgtaccgtcg gtttgtacca ttacttactc 



aaaaattaag ggccttgtgc aacccactcg 60 
tgaagagcat ttgtatgagc gcgatgaagg 12 0 
gggtttggag tttcccaatc ttccttatta 180 
tatggccatc atacgttata tagctgacaa 240 
gcgtgcagag atttcaatgc ttgaaggagc 3 00 
aattgcatat agtaaagact ttgaaactct 360 
aatgctgaaa atgttcgaag atcgtttatg 420 
aacccatcct gacttcatgt tgtatgacgc 480 
gtgcctggat gcgttcccaa aattagtttg 540 
aattgataag tacttgaaat ccagcaagta 60 0 
cacgtttggt ggtggcgacc atcctccaaa 66 0 
gcttaggcta ttgaaacgaa atattcaaat 72 0 
acaaaaggca tttaaaggta atcatccttg 78 0 
tcgttttcat tgtttacccg atacccttaa 840 



1 



aagtttactt ccaatgagct caaaaaccac actctcaatg ttaccgcaag ttaatatcgg 900 
tgcgaattca ttctctgccg aaacaccagt cgacttaaaa aaagaaaatg agactgagtt 960 
agctaatatc agtggacctc acaaaaaaag tacttctacg tctacacgaa agagggcacg 1020 
tagcagtaaa aagaaagcga cagattctgt ttccgataaa attgatgagt ctgttgcgtc 108 0 
ctatgattct tcaactcatc ttaggcgatc gtcgagatca aaaaaaccgg tcaactacaa 1140 
ttcctcgtca gaatccgaat cggaggagca aattagtaaa gctactaaaa aagttaaaca 12 00 
aaaagaggaa gaggagtatg ttgaagaagt cgacgaaaag tctcttaaaa atgaaagtag 1260 
ctctgacgag ttcgaaccgg ttgtgccgga acagttggaa actccaattt ctaaacgaag 132 0 
acggtctcgt tcttctgcaa aaaatttaga aaaagaatct acaatgaatc ttgatgatca 13 80 
tgctccacga gagatgtttg attgtttgga caaacccata ccctggcgag gacgattggg 144 0 
gtatgcttgt ttgaatacta ttttaaggtc aatgaaggag agggtttttt gttcacgcac 1500 
ctgccgaatt acaaccattc aacgtgatgg gctcgaaagt gtcaagcagc taggtacgca 1560 
aaatgtttta gatttaatca aattggttga gtggaatcac aactttggca ttcacttcat 162 0 
gagagtgagt tctgatttat ttcctttcgc aagccatgca aagtatggat atacccttga 1680 
atttgcacaa tctcatctcg aggaggtggg caagctggca aataaatata atcatcgatt 1740 
gactatgcat cctggtcagt acacccagat agcctctcca cgagaagtcg tagttgattc 18 00 
ggcaatacgt gatttggctt atcatgatga aattctcagt cgtatgaagt tgaatgaaca 1860 
attaaataaa gacgctgttt taattattca ccttggtggt acctttgaag gaaaaaaaga 1920 
aacattggat aggtttcgta aaaattatca acgcttgtct gattcggtta aagctcgttt 198 0 
agttttagaa aacgatgatg tttcttggtc agttcaagat ttattacctt tatgccaaga 2 04 0 
acttaatatt cctctagttt tggattggca tcatcacaac atagtgccag gaacgcttcg 2100 
tgaaggaagt ttagatttaa tgccattaat cccaactatt cgagaaacct ggacaagaaa 2160 
gggaattaca cagaagcaac attactcaga atcggctgat ccaacggcga tttctgggat 222 0 
gaaacgacgt gctcactctg atagggtgtt tgactttcca ccgtgtgatc ctacaatgga 2280 
tctaatgata gaagctaagg aaaaggaaca ggctgtattt gaattgtgta gacgttatga 2 340 
gttacaaaat ccaccatgtc ctcttgaaat tatggggcct gaatacgatc aaactcgaga 2400 
tggatattat ccgcccggag ctgaaaagcg tttaactgca agaaaaaggc gtagtagaaa 2460 
agaagaagta gaagaggatg aaaaataaaa at 2492 

<210> 2 
<211> 828 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Fusion protein 
of GST leader peptide and Schizosaccharomyces 
pombe UVDE 

<400> 2 

Met Thr Lys Leu Pro lie Leu Gly Tyr Trp Lys lie Lys Gly Leu Val 
15 10 15 

Gin Pro Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu 
20 25 30 

His Leu Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys Phe 
35 40 45 



Glu Leu Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr lie Asp Gly Asp 
50 55 60 



Val Lys Leu Thr Gin Ser Met Ala He He Arg Tyr He Ala Asp Lys 
65 70 75 80 



His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala Glu He Ser Met 
85 90 95 

Leu Glu Gly Ala Val Leu Asp He Arg Tyr Gly Val Ser Arg He Ala 
100 105 110 

Tyr Ser Lys Asp Phe Glu Thr Leu Lys Val Asp Phe Leu Ser Lys Leu 
115 120 125 

Pro Glu Met Leu Lys Met Phe Glu Asp Arg Leu Cys His Lys Thr Tyr 
130 135 140 

Leu Asn Gly Asp His Val Thr His Pro Asp Phe Met Leu Tyr Asp Ala 
145 150 155 160 

Leu Asp Val Val Leu Tyr Met Asp Pro Met Cys Leu Asp Ala Phe Pro 
165 170 175 

Lys Leu Val Cys Phe Lys Lys Arg He Glu Ala He Pro Gin He Asp 
180 185 190 

Lys Tyr Leu Lys Ser Ser Lys Tyr He Ala Trp Pro Leu Gin Gly Trp 
195 200 205 

Gin Ala Thr Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp His Leu 
210 215 220 

Val Pro Arg Gly Ser Met Leu Arg Leu Leu Lys Arg Asn He Gin He 
225 230 235 240 

Ser Lys Arg He Val Phe Thr He Leu Lys Gin Lys Ala Phe Lys Gly 
245 250 255 

Asn His Pro Cys Val Pro Ser Val Cys Thr He Thr Tyr Ser Arg Phe 
260 265 270 

His Cys Leu Pro Asp Thr Leu Lys Ser Leu Leu Pro Met Ser Ser Lys 
275 280 285 

Thr Thr Leu Ser Met Leu Pro Gin Val Asn He Gly Ala Asn Ser Phe 
290 295 300 

Ser Ala Glu Thr Pro Val Asp Leu Lys Lys Glu Asn Glu Thr Glu Leu 
305 310 315 320 



Ala Asn He Ser Gly Pro His Lys Lys Ser Thr Ser Thr Ser Thr Arg 
325 330 335 



Lys Arg Ala Arg Ser Ser Lys Lys Lys Ala Thr Asp Ser Val Ser Asp 
340 345 350 



Lys lie Asp Glu Ser Val Ala Ser Tyr Asp Ser Ser Thr His Leu Arg 
355 360 365 

Arg Ser Ser Arg Ser Lys Lys Pro Val Asn Tyr Asn Ser Ser Ser Glu 
370 375 380 

Ser Glu Ser Glu Glu Gin lie Ser Lys Ala Thr Lys Lys Val Lys Gin 
385 390 395 400 

Lys Glu Glu Glu Glu Tyr Val Glu Glu Val Asp Glu Lys Ser Leu Lys 
405 410 415 

Asn Glu Ser Ser Ser Asp Glu Phe Glu Pro Val Val Pro Glu Gin Leu 
420 425 430 

Glu Thr Pro lie Ser Lys Arg Arg Arg Ser Arg Ser Ser Ala Lys Asn 
435 440 445 

Leu Glu Lys Glu Ser Thr Met Asn Leu Asp Asp His Ala Pro Arg Glu 
450 455 460 

Met Phe Asp Cys Leu Asp Lys Pro lie Pro Trp Arg Gly Arg Leu Gly 
465 470 475 480 

Tyr Ala Cys Leu Asn Thr lie Leu Arg Ser Met Lys Glu Arg Val Phe 
485 490 495 

Cys Ser Arg Thr Cys Arg lie Thr Thr lie Gin Arg Asp Gly Leu Glu 
500 505 510 

Ser Val Lys Gin Leu Gly Thr Gin Asn Val Leu Asp Leu lie Lys Leu 
515 520 525 

Val Glu Trp Asn His Asn Phe Gly lie His Phe Met Arg Val Ser Ser 
530 535 540 

Asp Leu Phe Pro Phe Ala Ser His Ala Lys Tyr Gly Tyr Thr Leu Glu 
545 550 555 560 

Phe Ala Gin Ser His Leu Glu Glu Val Gly Lys Leu Ala Asn Lys Tyr 
565 570 575 

Asn His Arg Leu Thr Met His Pro Gly Gin Tyr Thr Gin lie Ala Ser 
580 585 590 



Pro Arg Glu Val Val Val Asp Ser Ala lie Arg Asp Leu Ala Tyr His 
595 600 605 



Asp Glu lie Leu Ser Arg Met Lys Leu Asn Glu Gin Leu Asn Lys Asp 
610 615 620 



Ala Val Leu lie lie His Leu Gly Gly Thr Phe Glu Gly Lys Lys Glu 
625 630 635 640 

Thr Leu Asp Arg Phe Arg Lys Asn Tyr Gin Arg Leu Ser Asp Ser Val 
645 650 655 

Lys Ala Arg Leu Val Leu Glu Asn Asp Asp Val Ser Trp Ser Val Gin 
660 665 670 

Asp Leu Leu Pro Leu Cys Gin Glu Leu Asn lie Pro Leu Val Leu Asp 
675 680 685 

Trp His His His Asn lie Val Pro Gly Thr Leu Arg Glu Gly Ser Leu 
690 695 700 

Asp Leu Met Pro Leu lie Pro Thr lie Arg Glu Thr Trp Thr Arg Lys 
705 710 715 720 

Gly lie Thr Gin Lys Gin His Tyr Ser Glu Ser Ala Asp Pro Thr Ala 
725 730 735 

lie Ser Gly Met Lys Arg Arg Ala His Ser Asp Arg Val Phe Asp Phe 
740 745 750 

Pro Pro Cys Asp Pro Thr Met Asp Leu Met lie Glu Ala Lys Glu Lys 
755 760 765 

Glu Gin Ala Val Phe Glu Leu Cys Arg Arg Tyr Glu Leu Gin Asn Pro 
770 775 780 

Pro Cys Pro Leu Glu lie Met Gly Pro Glu Tyr Asp Gin Thr Arg Asp 
785 790 795 800 

Gly Tyr Tyr Pro Pro Gly Ala Glu Lys Arg Leu Thr Ala Arg Lys Arg 
805 810 815 

Arg Ser Arg Lys Glu Glu Val Glu Glu Asp Glu Lys 
820 825 



<210> 3 
<211> 1161 
<212> DNA 

<213> Schizosaccharomyces pombe 
<220> 

<221> misc_f eature 
<222> (1) . . (1161) 
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<223> DNA sequence encoding XJVDE protein , truncated at 
amino acid residue 228. 

<400> 3 

gatgatcatg ctccacgaga gatgtttgat tgtttggaca aacccatacc ctggcgagga 60 
cgattggggt atgcttgttt gaatactatt ttaaggtcaa tgaaggagag ggttttttgt 12 0 
tcacgcacct gccgaattac aaccattcaa cgtgatgggc tcgaaagtgt caagcagcta 18 0 
ggtacgcaaa atgttttaga tttaatcaaa ttggttgagt ggaatcacaa ctttggcatt 240 
cacttcatga gagtgagttc tgatttattt cctttcgcaa gccatgcaaa gtatggatat 3 00 
acccttgaat ttgcacaatc tcatctcgag gaggtgggca agctggcaaa taaatataat 360 
catcgattga ctatgcatcc tggtcagtac acccagatag cctctccacg agaagtcgta 42 0 
gttgattcgg caatacgtga tttggcttat catgatgaaa ttctcagtcg tatgaagttg 48 0 
aatgaacaat taaataaaga cgctgtttta attattcacc ttggtggtac ctttgaagga 54 0 
aaaaaagaaa cattggatag gtttcgtaaa aattatcaac gcttgtctga ttcggttaaa 60 0 
gctcgtttag ttttagaaaa cgatgatgtt tcttggtcag ttcaagattt attaccttta 66 0 
tgccaagaac ttaatattcc tctagttttg gattggcatc atcacaacat agtgccagga 72 0 
acgcttcgtg aaggaagttt agatttaatg ccattaatcc caactattcg agaaacctgg 78 0 
acaagaaagg gaattacaca gaagcaacat tactcagaat cggctgatcc aacggcgatt 840 
tctgggatga aacgacgtgc tcactctgat agggtgtttg actttccacc gtgtgatcct 900 
acaatggatc taatgataga agctaaggaa aaggaacagg ctgtatttga attgtgtaga 960 
cgttatgagt tacaaaatcc accatgtcct cttgaaatta tggggcctga atacgatcaa 1020 
actcgagatg gatattatcc gcccggagct gaaaagcgtt taactgcaag aaaaaggcgt 1080 
agtagaaaag aagaagtaga agaggatgaa aaataaaaat ccgtcatact ttttgattta 1140 
tggcataatt tagccatctc c 1161 

<210> 4 
<211> 371 
<212> PRT 

<213> Schizosaccharomyces pombe 
<220> 

<221> VARIANT 
<222> (1) . . (371) 

<22 3> Truncated version of the UVDE protein. 
<400> 4 

Asp Asp His Ala Pro Arg Glu Met Phe Asp Cys Leu Asp Lys Pro lie 
15 10 15 

Pro Trp Arg Gly Arg Leu Gly Tyr Ala Cys Leu Asn Thr lie Leu Arg 
20 25 30 

Ser Met Lys Glu Arg Val Phe Cys Ser Arg Thr Cys Arg lie Thr Thr 
35 40 45 

lie Gin Arg Asp Gly Leu Glu Ser Val Lys Gin Leu Gly Thr Gin Asn 
50 55 60 

Val Leu Asp Leu lie Lys Leu Val Glu Trp Asn His Asn Phe Gly lie 
65 70 75 80 
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His Phe Met Arg Val Ser Ser Asp Leu Phe Pro Phe Ala Ser His Ala 
85 90 95 



Lys Tyr Gly Tyr Thr Leu Glu Phe Ala Gin Ser His Leu Glu Glu Val 
100 105 110 

Gly Lys Leu Ala Asn Lys Tyr Asn His Arg Leu Thr Met His Pro Gly 
115 120 125 

Gin Tyr Thr Gin lie Ala Ser Pro Arg Glu Val Val Val Asp Ser Ala 
130 135 140 

lie Arg Asp Leu Ala Tyr His Asp Glu lie Leu Ser Arg Met Lys Leu 
145 150 155 160 

Asn Glu Gin Leu Asn Lys Asp Ala Val Leu lie lie His Leu Gly Gly 
165 170 175 

Thr Phe Glu Gly Lys Lys Glu Thr Leu Asp Arg Phe Arg Lys Asn Tyr 
180 " 185 190 

Gin Arg Leu Ser Asp Ser Val Lys Ala Arg Leu Val Leu Glu Asn Asp 
195 200 205 

Asp Val Ser Trp Ser Val Gin Asp Leu Leu Pro Leu Cys Gin Glu Leu 
210 215 220 

Asn lie Pro Leu Val Leu Asp Trp His His His Asn lie Val Pro Gly 
225 230 235 240 

Thr Leu Arg Glu Gly Ser Leu Asp Leu Met Pro Leu lie Pro Thr lie 
245 250 255 

Arg Glu Thr Trp Thr Arg Lys Gly lie Thr Gin Lys Gin His Tyr Ser 
260 265 270 

Glu Ser Ala Asp Pro Thr Ala lie Ser Gly Met Lys Arg Arg Ala His 
275 280 285 

Ser Asp Arg Val Phe Asp Phe Pro Pro Cys Asp Pro Thr Met Asp Leu 
290 295 300 

Met lie Glu Ala Lys Glu Lys Glu Gin Ala Val Phe Glu Leu Cys Arg 
305 310 315 320 

Arg Tyr Glu Leu Gin Asn Pro Pro Cys Pro Leu Glu lie Met Gly Pro 
325 330 335 



Glu Tyr Asp Gin Thr Arg Asp Gly Tyr Tyr Pro Pro Gly Ala Glu Lys 
340 345 350 



Arg Leu Thr Ala Arg Lys Arg Arg Ser Arg Lys Glu Glu Val Glu Glu 
355 360 365 



Asp Glu Lys 
370 



<210> 5 

<211> 1811 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Nucleotide 
sequence encoding fusion protein of GST signal 
peptide and the truncated version of S . pombe UVDE 
protein. 



<400> 5 

atgaccaagt tacctatact aggttattgg 
acttcttttg gaatatcttg aagaaaaata 
tgataaatgg cgaaacaaaa agtttgaatt 
tattgatggt gatgttaaat taacacagtc 
gcacaacatg ttggttggtt gtccaaaaga 
ggttttggat attagatacg gtgtttcgag 
caaagttgat tttcttagca agctacctga 
tcataaaaca tatttaaatg ttgaccatgt 
tcttgatgtt gttttataca tggacccaat 
ttttaaaaaa cgtattgaag ctatcccaca 
tatagcatgg cctttgcagg gctggcaagc 
atcggatcat ctggttccgc gtggatccga 
tttggacaaa cccataccct ggcgaggacg 
aaggtcaatg aaggagaggg ttttttgttc 
tgatgggctc gaaagtgtca agcagctagg 
ggttgagtgg aatcacaact ttggcattca 
tttcgcaagc catgcaaagt atggatatac 
ggtgggcaag ctggcaaata aatataatca 
ccagatagcc tctccacgag aagtcgtagt 
tgatgaaatt ctcagtcgta tgaagttgaa 
tattcacctt ggtggtacct ttgaaggaaa 
ttatcaacgc ttgtctgatt cggttaaagc 
ttggtcagtt caagatttat tacctttatg 
ttggcatcat cacaacatag tgccaggaac 
attaatccca actattcgag aaacctggac 
ctcagaatcg gctgatccaa cggcgatttc 
ggtgtttgac tttccaccgt gtgatcctac 
ggaacaggct gtatttgaat tgtgtagacg 
tgaaattatg gggcctgaat acgatcaaac 
aaagcgttta actgcaagaa aaaggcgtag 
ataaggatcc c 



aaaaattaag ggccttgtgc aacccactcg 60 
tgaagagcat ttgtatgagc gcgatgaagg 120 
gggtttggag tttcccaatc ttccttatta 180 
tatggccatc atacgttata tagctgacaa 240 
gcgtgcagag atttcaatgc ttgaaggagc 3 00 
aattgcatat agtaaagact ttgaaactct 3 60 
aatgctgaaa atgttcgaag atcgtttatg 42 0 
aacccatcct gacttcatgt tgtatgacgc 480 
gtgcctggat gcgttcccaa aattagtttg 54 0 
aattgataag tacttgaaat ccagcaagta 60 0 
cacgtttggt ggtggcgacc atcctccaaa 66 0 
tgatcatgct ccacgagaga tgtttgattg 72 0 
attggggtat gcttgtttga atactatttt 780 
acgcacctgc cgaattacaa ccattcaacg 840 
tacgcaaaat gttttagatt taatcaaatt 900 
cttcatgaga gtgagttctg atttatttcc 960 
ccttgaattt gcacaatctc atctcgagga 1020 
tcgattgact atgcatcctg gtcagtacac 1080 
tgattcggca atacgtgatt tggcttatca 114 0 
tgaacaatta aataaagacg ctgttttaat 1200 
aaaagaaaca ttggataggt ttcgtaaaaa 126 0 
tcgtttagtt ttagaaaacg atgatgtttc 132 0 
ccaagaactt aatattcctc tagttttgga 1380 
gcttcgtgaa ggaagtttag atttaatgcc 144 0 
aagaaaggga attacacaga agcaacatta 15 00 
tgggatgaaa cgacgtgctc actctgatag 1560 
aatggatcta atgatagaag ctaaggaaaa 1620 
ttatgagtta caaaatccac catgtcctct 168 0 
tcgagatgga tattatccgc ccggagctga 1740 
tagaaaagaa gaagtagaag aggatgaaaa 1800 

1811 
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<210> 6 
<211> 600 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Fusion protein 
comprising the GST signal peptide and the 
truncated UVDE protein of S. pombe. 

<400> 6 

Met Thr Lys Leu Pro lie Leu Gly Tyr Trp Lys lie Lys Gly Leu Val 
15 10 15 

Gin Pro Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu 
20 25 30 

His Leu Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys Phe 
35 40 45 

Glu Leu Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr lie Asp Gly Asp 
50 55 60 

Val Lys Leu Thr Gin Ser Met Ala lie lie Arg Tyr lie Ala Asp Lys 
65 70 75 80 

His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala Glu lie Ser Met 
85 90 95 

Leu Glu Gly Ala Val Leu Asp lie Arg Tyr Gly Val Ser Arg lie Ala 
100 105 110 

Tyr Ser Lys Asp Phe Glu Thr Leu Lys Val Asp Phe Leu Ser Lys Leu 
115 120 125 

Pro Glu Met Leu Lys Met Phe Glu Asp Arg Leu Cys His Lys Thr Tyr 
130 135 140 

Leu Asn Gly Asp His Val Thr His Pro Asp Phe Met Leu Tyr Asp Ala 
145 150 155 160 

Leu Asp Val Val Leu Tyr Met Asp Pro Met Cys Leu Asp Ala Phe Pro 
165 170 175 

Lys Leu Val Cys Phe Lys Lys Arg lie Glu Ala lie Pro Gin lie Asp 
180 185 190 

Lys Tyr Leu Lys Ser Ser Lys Tyr lie Ala Trp Pro Leu Gin Gly Trp 
195 200 205 
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Gin Ala Thr Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp His Leu 
210 215 220 



Val Pro Arg Gly Ser Asp Asp His Ala Pro Arg Glu Met Phe Asp Cys 
225 230 235 240 

Leu Asp Lys Pro lie Pro Trp Arg Gly Arg Leu Gly Tyr Ala Cys Leu 
245 250 255 

Asn Thr lie Leu Arg Ser Met Lys Glu Arg Val Phe Cys Ser Arg Thr 
260 265 270 

Cys Arg lie Thr Thr lie Gin Arg Asp Gly Leu Glu Ser Val Lys Gin 
275 280 285 

Leu Gly Thr Gin Asn Val Leu Asp Leu lie Lys Leu Val Glu Trp Asn 
290 295 300 

His Asn Phe Gly lie His Phe Met Arg Val Ser Ser Asp Leu Phe Pro 
305 310 315 320 

Phe Ala Ser His Ala Lys Tyr Gly Tyr Thr Leu Glu Phe Ala Gin Ser 
325 330 335 

His Leu Glu Glu Val Gly Lys Leu Ala Asn Lys Tyr Asn His Arg Leu 
340 345 350 

Thr Met His Pro Gly Gin Tyr Thr Gin lie Ala Ser Pro Arg Glu Val 
355 360 365 

Val Val Asp Ser Ala lie Arg Asp Leu Ala Tyr His Asp Glu lie Leu 
370 375 380 

Ser Arg Met Lys Leu Asn Glu Gin Leu Asn Lys Asp Ala Val Leu lie 
385 390 395 400 

lie His Leu Gly Gly Thr Phe Glu Gly Lys Lys Glu Thr Leu Asp Arg 
405 410 415 

Phe Arg Lys Asn Tyr Gin Arg Leu Ser Asp Ser Val Lys Ala Arg Leu 
420 425 430 

Val Leu Glu Asn Asp Asp Val Ser Trp Ser Val Gin Asp Leu Leu Pro 
435 440 445 

Leu Cys Gin Glu Leu Asn lie Pro Leu Val Leu Asp Trp His His His 
450 455 460 

Asn lie Val Pro Gly Thr Leu Arg Glu Gly Ser Leu Asp Leu Met Pro 
465 470 475 480 
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Leu lie Pro Thr 



Lys Gin His Tyr 
500 

Lys Arg Arg Ala 
515 

Pro Thr Met Asp 
530 

Phe Glu Leu Cys 
545 

Glu He Met Gly 



Pro Gly Ala Glu 
580 

Glu Glu Val Glu 
595 



He Arg Glu Thr 
485 

Ser Glu Ser Ala 



His Ser Asp Arg 
520 

Leu Met He Glu 
535 

Arg Arg Tyr Glu 
550 

Pro Glu Tyr Asp 
565 

Lys Arg Leu Thr 



Glu Asp Glu Lys 
600 



Trp Thr Arg Lys 
490 

Asp Pro Thr Ala 
505 

Val Phe Asp Phe 



Ala Lys Glu Lys 
540 

Leu Gin Asn Pro 
555 

Gin Thr Arg Asp 
570 

Ala Arg Lys Arg 
585 



Gly He Thr Gin 
495 

He Ser Gly Met 
510 

Pro Pro Cys Asp 
525 

Glu Gin Ala Val 



Pro Cys Pro Leu 
560 

Gly Tyr Tyr Pro 
575 

Arg Ser Arg Lys 
590 



<210> 7 
<211> 688 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Nucleotide 
sequence encoding GST signal peptide. 

<400> 7 

atgaccaagt tacctatact aggttattgg aaaaattaag ggccttgtgc aacccactcg 60 
acttcttttg gaatatcttg aagaaaaata tgaagagcat ttgtatgagc gcgatgaagg 12 0 
tgataaatgg cgaaacaaaa agtttgaatt gggtttggag tttcccaatc ttccttatta 180 
tattgatggt gatgttaaat taacacagtc tatggccatc atacgttata tagctgacaa 240 
gcacaacatg ttggttggtt gtccaaaaga gcgtgcagag atttcaatgc ttgaaggagc 300 
ggttttggat attagatacg gtgtttcgag aattgcatat agtaaagact ttgaaactct 360 
caaagttgat tttcttagca agctacctga aatgctgaaa atgttcgaag atcgtttatg 42 0 
tcataaaaca tatttaaatg ttgaccatgt aacccatcct gacttcatgt tgtatgacgc 480 
tcttgatgtt gttttataca tggacccaat gtgcctggat gcgttcccaa aattagtttg 54 0 
ttttaaaaaa cgtattgaag ctatcccaca aattgataag tacttgaaat ccagcaagta 600 
tatagcatgg cctttgcagg gctggcaagc cacgtttggt ggtggcgacc atcctccaaa 660 
atcggatcat ctggttccgc gtggatcc 688 

<210> 8 
<211> 229 
<212> PRT 
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<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Amino acid 
sequence of GST signal peptide 

<400> 8 

Met Thr Lys Leu Pro lie Leu Gly Tyr Trp Lys lie Lys Gly Leu Val 
15 10 15 

Gin Pro Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu 
20 25 30 

His Leu Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys Phe 
35 40 45 

Glu Leu Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr He Asp Gly Asp 
50 55 60 

Val Lys Leu Thr Gin Ser Met Ala He He Arg Tyr He Ala Asp Lys 
65 70 75 80 

His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala Glu He Ser Met 
85 90 95 

Leu Glu Gly Ala Val Leu Asp He Arg Tyr Gly Val Ser Arg He Ala 
100 105 110 

Tyr Ser Lys Asp Phe Glu Thr Leu Lys Val Asp Phe Leu Ser Lys Leu 
115 120 125 

Pro Glu Met Leu Lys Met Phe Glu Asp Arg Leu Cys His Lys Thr Tyr 
130 135 140 

Leu Asn Gly Asp His Val Thr His Pro Asp Phe Met Leu Tyr Asp Ala 
145 150 155 160 

Leu Asp Val Val Leu Tyr Met Asp Pro Met Cys Leu Asp Ala Phe Pro 
165 170 175 

Lys Leu Val Cys Phe Lys Lys Arg He Glu Ala He Pro Gin He Asp 
180 185 190 

Lys Tyr Leu Lys Ser Ser Lys Tyr He Ala Trp Pro Leu Gin Gly Trp 
195 200 205 

Gin Ala Thr Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp His Leu 
210 215 220 

Val Pro Arg Gly Ser 
225 
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<210> 9 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 9 

tgaggatcca atcgttttca ttttttaatg cttagg 

<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 10 

ggccatggtt atttttcatc etc 

<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 11 

aatgggatcc gatgatcatg ctccacga 

<210> 12 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
Oligonucleotide 

<400> 12 

gggatcctta tttttcatcc tcttctac 

<210> 13 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Double 
stranded oligonucleotide containing cis-syn 
cyclobutane pyrimidine dirtier. 

<220> 

<221> misc_feature 
<222> (15) . . (16) 

<223> At positions 15- 16, the T-T is in the form of 
cis-syn cyclobutane pyrimidine dimer. 

<400> 13 

catgcctgca cgaattaagc aattcgtaat 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Undamaged 
double stranded oligonucleotide. 

<400> 14 

catgcctgca cgaattaagc aattcgtaat 

<210> 15 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 
stranded oligonucleotide containing cis-syn 
cyclobutane dimer at positions 21-22. 

<400> 15 

agctaccatg cctgcacgaa ttaagcaatt cgtaatcatg gtcatagct 

<210> 16 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 
stranded oligonucleotide containing cis-syn 
cyclobutane pyrimidine dimer at positions 21-22. 
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<400> 16 

agctaccatg cctgcacgaa ttaagcaatt cgtaatcatg gtcatagct 

<210> 17 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide containing trans- syn 11 
cyclobutane pyrimidine dimer at positions 21-22. 

<400> 17 

agctaccatg cctgcacgaa ttaagcaatt cgtaatcatg gtcatagct 

<210> 18 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide containing a 6-4 photo 
product at position 21-22. 

<400> 18 

agctaccatg cctgcacgaa ttaagcaatt cgtaatcatg gtcatagct 

<210> 19 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 
stranded oligonucleotide containing a Dewar 
isomer. 

<400> 19 

agctaccatg cctgcacgaa ttaagcaatt cgtaatcatg gtcatagct 

<210> 20 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide containing cisplatin DNA 
diadduct at position 16-17, 
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<400> 20 

tccctccttc cttccggccc tccttcccct tc 

<210> 21 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide wherein n is uracil at 
position 21. 

<220> 

<221> mis cofeature 
<222> (21) 

<223> The n at position 21 is uracil. 
<400> 21 

cttggactgg atgtcggcac nagcggatac aggagca 

<210> 22 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 
stranded oligonucleotide wherein n is 
dihydrouracil at position 21. 

<220> 

<221> misc_f eature 
<222> (21) 

<223> At position 21, n is dihydrouracil. 
<400> 22 

cttggactgg atgtcggcac nagcggatac aggagca 

<210> 23 
<211> 37 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide wherein n at position 21 
represents an abasic site. 

<220> 

<221> misc feature 
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<222> (21) 

<223> At position 21, n is an abasic site. 
<400> 23 

cttggactgg atgtcggcac nagcggatac aggagca 

<210> 24 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide wherein n at position 13 
is an inosine. 

<220> 

<221> misc_f eature 
<222> (13) 

<223> At position 13, n is inosine. 
<400> 24 

tgcaggtcga ctnaggagga tccccgggta c 

<210> 25 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide wherein n at position 13 
is xanthine. 

<220> 

<221> misc_f eature 
<222> (13) 

<223> N at position 13 is xanthine. 
<400> 25 

tgcaggtcga ctnaggagga tccccgggta c 

<210> 26 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide wherein n at position 21 
is 8 - oxoguanine . 
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<220> 

<221> misc__f eature 
<222> (21) 

<223> N at position 21 is 8-oxoguanine . 
<400> 26 

cttggactgg atgtcggcac nagcggatac aggagca 

<210> 27 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide representing all 16 
possible base pair mismatches at position 18 in 
individual preparations. 

<220> 

<221> misc_feature 
<222> (18) 

<223> N at position 18 represents all 16 possible base 
pair mismatches . 

<400> 27 

gtacccgggg atcctccnag tcgacctgca 

<210> 28 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 
stranded oligonucleotide containing a CA 
mismatched base pair at position 21. 

<220> 

<221> misc_feature 
<222> (21) 

<223> N at position 21 represents C of C/A mismatched 
base pair. 

<400> 28 

cgttagcatg cctgcacgaa ntaagcaatt cgtaatgcat t 

<210> 29 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide wherein there is a C/A 
mismatched base pair at position 36. 

<220> 

<221> misc_feature 
<222> (36) 

<22 3> N at position 3 6 represents a C/A mismatched base 
pair . 

<400> 29 

cgttacaagt ccgtcacgaa ttaagcaatt cgtaangcat t 

<210> 30 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide wherein n at position 31 
represents a C/A mismatched base pair. 

<220> 

<221> misc_feature 
<222> (31) 

<223> The n at position 31 represents C of C/A 
mismatched base pair. 

<400> 30 

cgttacaagt ccgtcacgaa ttaagcaatt ngtaacgcat t 

<210> 31 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide wherein n at position 26 
is a C/A mismatched base pair. 

<220> 

<221> misc_feature 
<222> (26) 

<223> N at position 26 represents a C/A mismatched base 
pair. 

<400> 31 

cgttacaagt ccgtcacgaa ttaagnaatt cgtaacgcat t 
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<210> 32 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide wherein n at position 21 
is a C/A mismatched base pair. 

<220> 

<22l> misc_feature 
<222> (21) 

<223> The n at position 21 represents a C/A mismatched 
base pair. 

<400> 32 

cgttacaagt ccgtcacgac ntaagcaatt cgtaacgcat t 

<210> 33 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide wherein n at position 15 
represents a C/A mismatched base pair. 

<220> 

<221> misc_feature 
<222> (15) 

<223> The n at position 15 represents a C/A mismatched 
base pair. 

<400> 33 

cgttacaagt ccgtnacgaa ttaagcaatt cgtaacgcat t 

<210> 34 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide wherein n at position 10 
is a C/A mismatched base pair. 

<220> 

<221> misc_f eature 
<222> (10) 
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<223> The n at position 10 represents a C/A mismatched 
base pair. 



<400> 34 

cgttacaagn ccgtcacgaa ttaagcaatt cgtaacgcat t 

<210> 35 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Double 

stranded oligonucleotide wherein n at position 5 
is a C/A mismatched base pair. 

<220> 

<221> misc_feature 
<222> (5) 

<223> The n at position 5 represents a C/A mismatched 
base pair. 

<400> 35 

cgttncaagt ccgtcacgaa ttaagcaatt cgtaacgcat t 

<210> 36 
<211> 656 
<212> PRT 

<213> Neurospora crassa 
<400> 36 

Met Pro Ser Arg Lys Ser Lys Ala Ala Ala Leu Asp Thr Pro Gin Ser 
15 10 15 

Glu Ser Ser Thr Phe Ser Ser Thr Leu Asp Ser Ser Ala Pro Ser Pro 
20 25 30 

Ala Arg Asn Leu Arg Arg Ser Gly Arg Asn lie Leu Gin Pro Ser Ser 
35 40 45 

Glu Lys Asp Arg Asp His Glu Lys Arg Ser Gly Glu Glu Leu Ala Gly 
50 55 60 

Arg Met Met Gly Lys Asp Ala Asn Gly His Cys Leu Arg Glu Gly Lys 
65 70 75 80 

Glu Gin Glu Glu Gly Val Lys Met Ala He Glu Gly Leu Ala Arg Met 
85 90 95 

Glu Arg Arg Leu Gin Arg Ala Thr Lys Arg Gin Lys Lys Gin Leu Glu 
100 105 110 
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Glu Asp Gly He Pro Val Pro Ser Val Val Ser Arg Phe Pro Thr Ala 
115 120 125 

Pro Tyr His His Lys Ser Thr Asn Ala Glu Glu Arg Glu Ala Lys Glu 
130 135 140 

Pro Val Leu Lys Thr His Ser Lys Asp Val Glu Arg Glu Ala Glu He 
145 150 155 160 

Gly Val Asp Asp Val Val Lys Met Glu Pro Ala Ala Thr Asn He He 
165 170 175 

Glu Pro Glu Asp Ala Gin Asp Ala Ala Glu Arg Gly Ala Ala Arg Pro 
180 185 190 

Pro Ala Val Asn Ser Ser Tyr Leu Pro Leu Pro Trp Lys Gly Arg Leu 
195 200 205 

Gly Tyr Ala Cys Leu Asn Thr Tyr Leu Arg Asn Ala Lys Pro Pro He 
210 215 220 

Phe Ser Ser Arg Thr Cys Arg Met Ala Ser He Val Asp His Arg His 
225 230 235 240 

Pro Leu Gin Phe Glu Asp Glu Pro Glu His His Leu Lys Asn Lys Pro 
245 250 255 

Asp Lys Ser Lys Glu Pro Gin Asp Glu Leu Gly His Lys Phe Val Gin 
260 265 270 

Glu Leu Gly Leu Ala Asn Ala Arg Asp He Val Lys Met Leu Cys Trp 
275 280 285 

Asn Glu Lys Tyr Gly He Arg Phe Leu Arg Leu Ser Ser Glu Met Phe 
290 295 300 

Pro Phe Ala Ser His Pro Val His Gly Tyr Lys Leu Ala Pro Phe Ala 
305 310 315 320 

Ser Glu Val Leu Ala Glu Ala Gly Arg Val Ala Ala Glu Leu Gly His 
325 330 335 

Arg Leu Thr Thr His Pro Gly Gin Phe Thr Gin Leu Gly Ser Pro Arg 
340 345 350 

Lys Glu Val Val Glu Ser Ala He Arg Asp Leu Glu Tyr His Asp Glu 
355 360 365 

Leu Leu Ser Leu Leu Lys Leu Pro Glu Gin Gin Asn Arg Asp Ala Val 
370 375 380 
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Met lie lie His Met Gly Gly Gin Phe Gly Asp Lys Ala Ala Thr Leu 
385 390 395 400 



Glu Arg Phe Lys Arg Asn Tyr Ala Arg Leu Ser Gin Ser Cys Lys Asn 
405 410 415 

Arg Leu Val Leu Glu Asn Asp Asp Val Gly Trp Thr Val His Asp Leu 
420 425 430 

Leu Pro Val Cys Glu Glu Leu Asn He Pro Met Val Leu Asp Tyr His 
435 440 445 

His His Asn He Cys Phe Asp Pro Ala His Leu Arg Glu Gly Thr Leu 
450 455 460 

Asp He Ser Asp Pro Lys Leu Gin Glu Arg He Ala Asn Thr Trp Lys 
465 470 475 480 

Arg Lys Gly He Lys Gin Lys Met His Tyr Ser Glu Pro Cys Asp Gly 
485 490 495 

Ala Val Thr Pro Arg Asp Arg Arg Lys His Arg Pro Arg Val Met Thr 
500 505 510 

Leu Pro Pro Cys Pro Pro Asp Met Asp Leu Met He Glu Ala Lys Asp 
515 520 525 

Lys Glu Gin Ala Val Phe Glu Leu Met Arg Thr Phe Lys Leu Pro Gly 
530 535 540 

Phe Glu Lys He Asn Asp Met Val Pro Tyr Asp Arg Asp Asp Glu Asn 
545 550 555 560 

Arg Pro Ala Pro Pro Val Lys Ala Pro Lys Lys Lys Lys Gly Gly Lys 
565 570 575 

Arg Lys Arg Thr Thr Asp Glu Glu Ala Ala Glu Pro Glu Glu Val Asp 
580 585 590 

Thr Ala Ala Asp Asp Val Lys Asp Ala Pro Glu Gly Pro Lys Glu Val 
595 600 605 

Pro Glu Glu Glu Arg Ala Met Gly Gly Pro Tyr Asn Arg Val Tyr Trp 
610 615 620 

Pro Leu Gly Cys Glu Glu Trp Leu Lys Pro Lys Lys Arg Glu Val Lys 
625 630 635 640 

Lys Gly Lys Val Pro Glu Glu Val Glu Asp Glu Gly Glu Phe Asp Gly 
645 650 655 
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<210> 37 
<211> 317 
<212> PRT 

<213> Bacillus subtilis 
<400> 37 

Met lie Phe Arg Phe Gly Phe Val Ser Asn Ala Met Ser Leu Trp Asp 
15 10 15 

Ala Ser Pro Ala Lys Thr Leu Thr Phe Ala Arg Tyr Ser Lys Leu Ser 
20 25 30 

Lys Thr Glu Arg Lys Glu Ala Leu Leu Thr Val Thr Lys Ala Asn Leu 
35 40 45 

Arg Asn Thr Met Arg Thr Leu His Tyr lie lie Gly His Gly He Pro 
50 55 60 

Leu Tyr Arg Phe Ser Ser Ser He Val Pro Leu Ala Thr His Pro Asp 
65 70 75 80 

Val Met Trp Asp Phe Val Thr Pro Phe Gin Lys Glu Phe Arg Glu He 
85 90 95 

Gly Glu Leu Val Lys Thr His Gin Leu Arg Thr Ser Phe His Pro Asn 
100 105 110 

Gin Phe Thr Leu Phe Thr Ser Pro Lys Glu Ser Val Thr Lys Asn Ala 
115 120 125 

Val Thr Asp Met Ala Tyr His Tyr Arg Met Leu Glu Ala Met Gly He 
130 135 140 

Ala Asp Arg Ser Val He Asn He His He Gly Gly Ala Tyr Gly Asn 
145 150 155 160 

Lys Asp Thr Ala Thr Ala Gin Phe His Gin Asn He Lys Gin Leu Pro 
165 170 175 

Gin Glu He Lys Glu Arg Met Thr Leu Glu Asn Asp Asp Lys Thr Tyr 
180 185 190 

Thr Thr Glu Glu Thr Leu Gin Val Cys Glu Gin Glu Asp Val Pro Phe 
195 200 205 

Val Phe Asp Phe His His Phe Tyr Ala Asn Pro Asp Asp His Ala Asp 
210 215 220 
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Leu Asn Val Ala 
225 

Leu Gin Pro Lys 



Arg Ser His Ala 
260 

Arg Gin Trp Gly 
275 

Asp Lys Ala Leu 
290 

Val Lys Arg lie 
305 



Leu Pro Arg Met 
230 

Val His Leu Ser 
245 

Asp Tyr Val Asp 



Thr Asn lie Asp 
280 

Leu Arg Leu Met 
295 

Gly Gly Gly Ala 
310 



lie Lys Thr Trp 
235 

Ser Pro Lys Ser 
250 

Ala Asn Phe Leu 
265 

Phe Met lie Glu 



Asp Glu Leu Ser 
300 

Leu Gin Trp Lys 
315 



Glu Arg lie Gly 
240 

Glu Gin Ala lie 
255 

Leu Glu Arg Phe 
270 

Ala Lys Gin Lys 
285 

Ser lie Arg Gly 



Ser 



<210> 38 
<211> 580 
<212> PRT 

<213> Homo sapiens 
<400> 38 

Met Gly Thr Thr Gly Leu Glu Ser Leu Ser Leu Gly Asp Arg Gly Ala 
15 10 15 

Ala Pro Thr Val Thr Ser Ser Glu Arg Leu Val Pro Asp Pro Pro Asn 
20 25 30 

Asp Leu Arg Lys Glu Asp Val Ala Met Glu Leu Glu Arg Val Gly Glu 
35 40 45 

Asp Glu Glu Gin Met Met He Lys Arg Ser Ser Glu Cys Asn Pro Leu 
50 55 60 

Leu Gin Glu Pro He Ala Ser Ala Gin Phe Gly Ala Thr Ala Gly Thr 
65 70 75 80 

Glu Cys Arg Lys Ser Val Pro Cys Gly Trp Glu Arg Val Val Lys Gin 
85 90 95 

Arg Leu Phe Gly Lys Thr Ala Gly Arg Phe Asp Val Tyr Phe He Ser 
100 105 110 

Pro Gin Gly Leu Lys Phe Arg Ser Lys Ser Ser Leu Ala Asn Tyr Leu 
115 120 125 

His Lys Asn Gly Glu Thr Ser Leu Lys Pro Glu Asp Phe Asp Phe Thr 
130 135 140 
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Val Leu Ser Lys Arg Gly He Lys Ser Arg Tyr Lys Asp Cys Ser Met 
145 150 155 160 

Ala Ala Leu Thr Ser His Leu Gin Asn Gin Ser Asn Asn Ser Asn Trp 
165 170 175 

Asn Leu Arg Thr Arg Ser Lys Cys Lys Lys Asp Val Phe Met Pro Pro 
180 185 190 

Ser Ser Ser Ser Glu Leu Gin Glu Ser Arg Gly Leu Ser Asn Phe Thr 
195 200 205 

Ser Thr His Leu Leu Leu Lys Glu Asp Glu Gly Val Asp Asp Val Asn 
210 215 220 

Phe Arg Lys Val Arg Lys Pro Lys Gly Lys Val Thr He Leu Lys Gly 
225 2 30 235 240 

He Pro He Lys Lys Thr Lys Lys Gly Cys Arg Lys Ser Cys Ser Gly 
245 250 255 

Phe Val Gin Ser Asp Ser Lys Arg Glu Ser Val Cys Asn Lys Ala Asp 
260 265 270 

Ala Glu Ser Glu Pro Val Ala Gin Lys Ser Gin Leu Asp Arg Thr Val 
275 280 285 

Cys He Ser Asp Ala Gly Ala Cys Gly Glu Thr Leu Ser Val Thr Ser 
290 295 300 

Glu Glu Asn Ser Leu Val Lys Lys Lys Glu Arg Ser Leu Ser Ser Gly 
305 310 315 320 

Ser Asn Phe Cys Ser Glu Gin Lys Thr Ser Gly He He Asn Lys Phe 
325 330 335 

Cys Ser Ala Lys Asp Ser Glu His Asn Glu Lys Tyr Glu Asp Thr Phe 
340 345 350 

Leu Glu Ser Glu Glu He Gly Thr Lys Val Glu Val Val Glu Arg Lys 
355 360 365 

Glu His Leu His Thr Asp He Leu Lys Arg Gly Ser Glu Met Asp Asn 
370 375 380 

Asn Cys Ser Pro Thr Arg Lys Asp Phe Thr Gly Glu Lys He Phe Gin 
385 390 395 400 

Glu Asp Thr He Pro Arg Thr Gin He Glu Arg Arg Lys Thr Ser Leu 
405 410 415 
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Tyr Phe Ser Ser Lys Tyr Asn Lys Glu Ala Leu Ser Pro Pro Arg Arg 
420 425 430 



Lys Ala Phe Lys Lys Trp Thr Pro Pro Arg Ser Pro Phe Asn Leu Val 
435 440 445 

Gin Glu Thr Leu Phe His Asp Pro Trp Lys Leu Leu lie Ala Thr He 
4 50 455 460 

Phe Leu Asn Arg Thr Ser Gly Lys Met Ala He Pro Val Leu Trp Lys 
465 470 475 480 

Phe Leu Glu Lys Tyr Pro Ser Ala Glu Val Ala Arg Thr Ala Asp Trp 
485 490 495 

Arg Asp Val Ser Glu Leu Leu Lys Pro Leu Gly Leu Tyr Asp Leu Arg 
500 505 510 

W Ala Lys Thr He Val Lys Phe Ser Asp Glu Tyr Leu Thr Lys Gin Trp 
^ 515 520 525 

f| Lys Tyr Pro He Glu Leu His Gly He Gly Lys Tyr Gly Asn Asp Ser 
530 535 540 

y0 Tyr Arg He Phe Cys Val Asn Glu Trp Lys Gin Val His Pro Glu Asp 
& 545 550 555 560 

Q His Lys Leu Asn Lys Tyr His Asp Trp Leu Trp Glu Asn His Glu Lys 
IH 565 570 575 



ft] 



Leu Ser Leu Ser 
580 



<210> 39 
<211> 294 
<212> PRT 

<213> Deinococcus radiodurans 



<400> 39 

Gin Leu Gly Leu Val Cys Leu Thr Val Gly Pro Glu Val Arg Phe Arg 
15 10 15 

Thr Val Thr Leu Ser Arg Tyr Arg Ala Leu Ser Pro Ala Glu Arg Glu 
20 25 30 

Ala Lys Leu Leu Asp Leu Tyr Ser Ser Asn He Lys Thr Leu Arg Gly 
35 40 45 

Ala Ala Asp Tyr Cys Ala Ala His Asp He Arg Leu Tyr Arg Leu Ser 
50 55 60 
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Ser Ser Leu Phe Pro Met Leu Asp Leu Ala Gly Asp Asp Thr Gly Ala 
65 70 75 80 

Ala Val Leu Thr His Leu Ala Pro Gin Leu Leu Glu Ala Gly His Ala 
85 90 95 

Phe Thr Asp Ala Gly Val Arg Leu Leu Met His Pro Glu Gin Phe He 
100 105 110 

Val Leu Asn Ser Asp Arg Pro Glu Val Arg Glu Ser Ser Val Arg Ala 
115 120 125 

Met Ser Ala His Ala Arg Val Met Asp Gly Leu Gly Leu Ala Arg Thr 
130 135 140 

Pro Trp Asn Leu Leu Leu Leu His Gly Gly Lys Gly Gly Arg Gly Ala 
145 150 155 160 

Glu Leu Ala Ala Leu He Pro Asp Leu Pro Asp Pro Val Arg Leu Arg 
165 170 175 

Leu Gly Leu Glu Asn Asp Glu Arg Ala Tyr Ser Pro Ala Glu Leu Leu 
180 185 190 

Pro He Cys Glu Ala Thr Gly Thr Pro Leu Val Phe Asp Ala His His 
195 200 205 

His Val Val His Asp Lys Leu Pro Asp Gin Glu Asp Pro Ser Val Arg 
210 215 220 

Glu Trp Val Leu Arg Ala Arg Ala Thr Trp Gin Pro Pro Glu Trp Gin 
225 230 235 240 

Val Val His Leu Ser Asn Gly He Glu Gly Pro Gin Asp Arg Arg His 
245 250 255 

Ser His Leu He Ala Asp Phe Pro Ser Ala Tyr Ala Asp Val Pro Gin 
260 265 270 

He Glu Val Glu Ala Lys Gly Lys Glu Glu Ala He Ala Ala Leu Arg 
275 280 285 

Leu Met Ala Pro Phe Lys 
290 



<210> 40 
<211> 39 
<212> DNA 

<213> Artificial Sequence 



28 



<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 40 

cacagactcc ctctgtcata ggtttgagtt tatatggaa 

<210> 41 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 41 

ttccatataa actcaaacct atgacagagg gagtctgtg 

<210> 42 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 42 

cacagactcc ctctgtcata ggttcatgag tttatatgga a 

<210> 43 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 43 

cacagactcc ctctgtcata ggttcacatg agtttatatg gaa 

<210> 44 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 
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<400> 44 

cacagactcc ctctgtcata ggttcacaca tgagtttata tggaa 

<210> 45 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 45 

cacagactcc ctctgtcata ggttcacaca catgagttta tatggaa 

<210> 46 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 46 

cacagactcc ctctgtcata ggttgagtac tagtactctg agtttatatg gaa 

<210> 47 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 47 

cgttagaact ccgtcacgaa ttaagcaatt agtaatgcat t 

<210> 48 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 48 

aatgcattac taattgctta attcgtgacg gagttctaac g 
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<210> 49 
<211> 43 
<212> D1STA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
oligonucleotide 

<400> 49 

cgttagaact ccgtcacgaa ttaagcaatt caagtaatgc att 

<210> 50 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 50 

cgttagaact ccgtcacgaa ttaagcaatt cacaagtaat gcatt 

<210> 51 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 51 

cgttagaact ccgtcacgaa ttaagcaatt cacacaagta atgcatt 

<210> 52 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 52 

cgttagaact ccgtcacgaa ttaagcaatt cacacacaag taatgcatt 

<210> 53 
<211> 41 
<212> DNA 
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<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 53 

cgttacaagt ccgtcacgaa ttaagcaatt cgtaacgcat t 

<210> 54 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 54 

aatgcattac gaattgctta attcgtgacg gacttgtaac g 

<210> 55 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 55 

cgttacaagt ccgtcacgaa ttaagcaatt cgtaacgcat t 

<210> 56 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : 
Oligonucleotide 

<400> 56 

aatgcgttac aaattgctta attcgtgacg gacttgtaac g 

<210> 57 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: 
Oligonucleotide 



<400> 57 

cgttacaagt ccgtcacgaa ttaagcaatt cgtaacgcat t 41 

<210> 58 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 58 

aatgcgttac gaattactta attcgtgacg gacttgtaac g 41 

<210> 59 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 59 

cgttacaagt ccgtcacgac ttaagcaatt cgtaacgcat t 41 

<210> 60 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 60 

aatgcgttac gaattgctta aatcgtgacg gacttgtaac g 41 

<210> 61 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 
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<400> 61 

cgttacaagt ccgtcacgaa ttaagcaatt cgtaacgcat t 

<210> 62 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 62 

aatgcgttac gaattgctta attcgtaacg gacttgtaac g 

<210> 63 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 63 

cgttacaagc ccgtcacgaa ttaagcaatt cgtaacgcat t 

<210> 64 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 64 

aatgcgttac gaattgctta attcgtgacg gacttgtaac g 

<210> 65 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 65 

cgttccaagt ccgtcacgaa ttaagcaatt cgtaacgcat t 
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<210> 66 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 66 

aatgcgttac gaattgctta attcgtgacg gacttgaaac g 41 

<210> 67 
<211> 78 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
oligonucleotide 

<400> 67 

tgcacggacc tcgagagaac cgaacgatcc ggatgtgatc atgggacaga attcgcacac 60 
tgcactcgac gatagtct 78 

<210> 68 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 68 

tgcagtgtgc gaattctgtc ccatcatcac atccggatcg ttcggttct 49 

<210> 69 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
01 igonucleotide 

<400> 69 

gactatcgtg cagtgcagtg tgcgaattct gtcccatcat cacatccgga tcgttcggtt 60 
ct 62 

<210> 70 
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<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 70 

tgcagtgtgc gaattctgtc ccatcatcac atccggatcg ttcggttctc tcgaggtccg 60 

tgca 64 

<210> 71 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide 

<400> 71 

gagactatcg tgcagtgcag tgtgcgaatt ctgtcccatc atcacatccg gatcgttcgg 60 
ttctctcgag gtccgtgca 7q 
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